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. Seresto’s safety profile is known and remains favorable; there is no scientific, medical or regulatory/legal reason to change the label.

- Number of incident reports and death reports are not unique for Seresto.
They are in line with Open FDA data for other antiparasitic actives.

- >92% of all incident reports involved non-serious effects such as dermatologic application site disorders.
This is consistent with product support inquiries including responses to labeled side effects.

- No signal in disproportionality analysis for death, convulsion, epileptic seizure compared to Elanco portfolio
—~ 12 death reports classified probable / possible product related out of EX. 4 CBI émﬁﬁar@ distributed (10 reports of entrapment)
—  Toxicological profile of the actives does not indicate potential for convulsions / epileptic seizures or death in the target animals

- No serious neurological signs or fatalities observed in overdose/ingestion scenario

- Systemic exposure with this topical slow-release product is very low and below lowest toxic levels.
Tissue levels are even lower, particularly in CNS due to blood brain barrier.
Time {o onset of neurological signs is inconsistent with peak plasma levels.

Elanco and the diagonal bar logo are trademarks of Elanco or s affiliates
2021 Elancn










Elanco and the diagonal bar logo are trademarks of Elanco or s affiliates
2021 Elancn




ED_005739A_00104009-00009






hitps/lwww who. intleams/regulation-prequalification/pharmacovigilance

Elanco and the diagonal bar logo are trademarks of Elanco or s affiliates
2020 Elancn

ED_005739A_00104009-00011



As with product reviews found in online retailer websites, anyone can call, email, post, ... about a
perceived product issue

Tms AERSs per se can be anecdotal rather than reliable medical information and profoundly biased:

PR Notice 98-3: “"An overview of the incident data simply identifies where i’h@r@ might be pmbi@ms and serves as the first step in a
process of gathering more information about the products or chemicals.”, "Submission of an incident report by a registrant is not
considered to be an admission of causation.”

—  FDA"Y “An AP/ dataset query result cannot be used to estimate the risk associated with the product or compare one drug or device
product with another.”

—  FDAZ: “However, there are limitations to the data and it is important to note that the information in both openFDA.gov and the CVM AER
system is as reported to the FDA, and the agency has not necessarily determined if the products in question were the actual cause of the
events being reported”

Further investigation and medical expert assessment is a prerequisite to drawing any conclusions, e.g.:
- Data quahty’?
—  Causality?
- Severity/Seriousness?

This assessment is a core activity of pharmacovigilance experts in pharmaceutical companies as well as
regulatory authorities.

The safety of Seresto®, and all our products, is our number one priority at Elanco. We evaluate all AE
received according to Emaé and international requirements and scientific standards (i.e., very si
AE reports for human medicines).

Elanco and the disgonal bar logo ars trademarks of Elanco or its affiliates
©@z020 Blares 1 https://www.fda.gov/animal-veterinary/product-safety-information/adverse-event-reports-animal-drugs-and-devices

2 https:;’;’www.fcﬁa,govfnewsnevents/pressmannouncementsifda—takes—-new-stepsnincrease—access-adver‘senevent-repart-éata—meéEcaimproduc




PR Notice 98-3 “/t should be noted that staff members in EPA’s Office o
Programs (OPP} have many years of experience processing and analyz
data, and are well aware of the vagaries of incident reports, such as the frequent lack
of specific details, uncertainties of causality, the sometimes erronecus assumptions
of reporters, efc. The Agency is also aware that large numbers of incident reporits
may simply reflect a large product sales volume or the existence of toll-free 800
numbers on product labels, making incident reporting easier”

*  These impact factors are NOT related to product safety
gher reporting rate for S

Several of these factors are expected to lead to a hit
independent of the actual safety profile

Selected examples from diverse sources, e.g.; Amery, 1299, pp. 147-150; Borinichak and Dai, 1999, pp. 457-461; Hodge, 2008, pp. 262-264;
Hncident Reporting Rate {the number of incident reports received based on sold treatments in the same pericd} as opposed to the Incidence Rate {the number of cases occurring in the real world based on treated animals — which is unknown).

eresto in the US
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ntepo g-system-faers-public-dashbo

“Importantly, the FAERS dala by themselves are not an indicator of the safely FOA A Reporting System (FAFRE) Publis Dashboard L U5 FOOD & DRUG
profile of the drug or biclogic. Some additional limitations 1o note include:

= Duplicate and incomplete reports are in the system: There are i;naﬁy &\\\\\\ \\QQ\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Q&\\Q

instances of duplicative reports and some reports do not contain all the
necessary information.

- Existence of a report does not establish causation: For any given report, e e
there is no certainty that a suspected drug caused the event. While [4221,415,455 A
consumers and healthcare professionals are encouraged to report adverse
events, the event may have been related to the underlying disease being
treated with, or caused by, some other drug being taken concurrently, or
oceurred for other reasons. The information in these reports reflects only the
reporter's observations and opinions.

e by Begart Typs

02058612

- Information in reports has not been verified: Submission of a report does B — e
not mean that the information included in it has been medically confirmed nor o ReoreTsme 2 rons
it is an admission from the reporter that the drug caused or contributed the Tousimmparts | Evpecier  Nor Exgeiing -
event.

= Rates of occurrence cannot be established with reports: The information
in these reports cannot be used 1o estimate the incidence {occurrence rates)

2382578

of the evenis reported.

= Patients should talk to their doctor before stopping or changing how they {ake
their medications.”

TEZ.244

OpenFDA (HMPs): 5 most frequently reported active

ingredients; 01 Jan 2013 - 31 Dec 2020
Active Ingredient Number of Records o
ASPIRIN 356,436 ol weazzz
ADALIMUMAB 324,149
ETANERCEPT 308,170 b crass 05 5510
ACETAMINOPHEN 243,229 i e o a5y A gy =
PREDNISONE 221,115 e faportad s seiousantxpocted. o Selous and anespected nd Norseous and expect
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hitps:///www.ida.govinews-aevents/prass-an rtu necementsiffda-lakes-new-ste

ns-incregse-gocess-adverse-event-report-data-medical-producis-used-animals

“However, there are limitations to the data and it is
important to note that the information in both
openFDA.gov and the CVM AER system is as reported
to the FDA, and the agency has not necessarily
determined if the products in question were the actual
cause of the events being reported.”

Confidential Business Information

Ex. 4 CBI
Ex. 4 CBI
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Applied to individual sign, not for all AE reports for a product overall

An incident reporting rate >1:10,000 is generally not regarded as a serious safety concern.

There i is no US gu ideline suggesting
reporting raie m 1:10,000 as a pc

g is based on:
t (causality, seriousness, ...) by veterinarians

Elanco and the diagonal bar logo are rademarks of Elanco or s affiliates EACYMP/000/05 — FIVAL
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Signal detection

& =afety signsl s information on 8 new of known DUTCOME OF SIGNAL ASSESSMENT
adverse avent that is potentially caused by

a medicine and warrants further ivvestigation.
Signals are geners tf-\d from several souroes, such
as spontaneous reports of suspectad ady
reactions, cinical studies and the soisntifi
fiteratura. The evaluation of 3 safety signal is

a routine pharmacevigiance activity to establish
whether there is a causal relationship bebwesn
a medicing and a reported adverse event.

In tases where a causal relationship is confirmed
or considerad likely, regulatory action may

be necessary. This mainby comprises changes

i the information on medicines available for
pat nts {in the package Isaflet) and prescribers

_ {in the summary of product characteristics). Of these, 50 signals 46 signals ware
ware detected and detecred and validated
@rﬁ@ U QES @ij‘i @f ws In 2019, 1,806 potential signals were reviewed validated by EMA try EU Member States

by EMA, approximately 78% of which originated
from maonitoring the EudraVigilance database,
highlighting its central role for safely maonitoring.
This represents a decraase of 18% compared

to 2018, where the number of signals assessed
was parbicularly high. There was a small drop

in the mumber of signals validated by EMA and
assessed by the PRALC {50 signals in tokal), but &
slight increase in the signals which were vai‘;dated
by Member States (40‘ ln addition to signal
detection activities and assessments at PR.&L foval,
sxperts from the MCAs, In collaboration with EMA,
provided s malor contribution o the de veﬁagment
of signal detection methods and continuous

IS d@md@

process improvemeant. 35 signals led 28 signals 33 signals 1 signal led
to a product ledtoa veare still to a referral
information FETnT- i mder procedure
Signal reviewed by EMA updats; 3 of menda-  review by tor further
thess also Thion for the PRAC invastigate
3,372 inciuded routing st the end the jzsue
& 676 282 8,204 a Direct pharma- of 2018
S Healthcare covigi- as further
. Professional lance data wer
Commniog- FEH n—:d

tion {DHPC}
to highlight
Hrportant
new safeby
infoermation to

Elanco and the disgonal bar logo ars trademarks of Elanco or its affiliates prescribers
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Elanco operates a sensitive, |
call center, e-reporting

est practice post ma
. etc. to ensure and facilita

This will result in sig | to less accessib

le syst

portantly, to enable data-driven decision making,
— downstream individual case assessments by medically trained personnel and

— scientific signal detection and management processes need to be available, and

— spontaneous reporting needs to be considered in an overall weight of evidence approach.
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- The objective of DPA
ithin Spontaneously

- What is statistically prominent is determined by what might be expected by chance
- The background for comparison is all other product and event combinations in the database
- Afinding of a statistic of disproportionate reporting (SDR) does not mean that a signal of suspected causality exists

atistics in common use in |
detection algorithms)

nportant to the application of
focusing on precision and sensitivity
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All products and all events across the two legacy companies’ SRS databases by species
652,084 canine cases

175,554 feline cases
Analyses performed at the generic product, VeDDRA Preferred Term, and case levels
Results presented for the points estimates and confidence intervals for PRR and BCPNN

Based on performance testing of the Elanco SRS database, the BCPNN statistic is superior to others in terms of precision,
sensitivity, and other performance measures (Novoiny, et al., 2021)

preferred term

Elanco and the diagons! bar logo are rademarks of Flanco of i1 affiliates Novotny MJ, Rhodes A, Shislds J, et al. {2021). Evaluation of signal detaction algorithms within the Elanco Animal Haalth
b Eo0rn Flanon FPharmacovigitance database. J Vet Pharmaco! Therap, 44{1%107-115.




|
r

leptic Seizure, Ataxia, Muscle Tremor

ICf/B

ertin P

R0

Disproportionality Analysis: Proportional Reporting Batio Disproportionality Analysis: BOPNN
p Rt
258
Threshold 1.26
& g
B L e 2 .48
% 150 = Threshold
- wo BBG
2 500 g
£l o Al
.58 4,84
1.2
LR 1,348
Doath Canvulsion Eptleptic seipure Atavin Mauscle tromor ~-1.60
YVeDDRA Preforred Term Death Comvulsion Epileptic scleure Ataxia Bluscle tremer
YVeDDRA Prefirved Torm
Product A B C D
VeDDRA Preferred Denominator Total PRR025 PRR PRR975 IC ICceiling
Elanco Bayer Total Elanco Bayer Total Elanco Bayer Total Elanco Bayer Total
Imidacloprid + Flumethrin Death 0 1.275 1.275 6 94.14594.15112.473 4.855 17.368 389.925149.3655338.290 -1,0968  -1,0153
Convulsion 2 1.598 1600 4 93.82293.82610.429 3.371 13.800 391.969150.889542.858 -0,4940  -0,4209
Ataxia 0 1.670 1670 6 93.75093.75612.534 5.917 18.451 389.864148.343538.207 x - -0,8179  -0,7463
Mouscle tremor 0 1.011 1011 6 94.40994.41510.561 6.955 17.516 391.837147.305539.142 -1,4224  -1,3309
Epileptic seizure 0 105 165 6 95.31595.321 522 292 814 401.876153.968555 844 -0,3556  -0,0751
> onvulsions, ptic

anco portfolio, i.e.

ally in tl
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uscle Tremor

ICf/B

R0

ertin P Ision, Epileptic Seizure, Ataxia,

Disproportienality Analysis: Proporitional Reperting Hatio Disproportienality Analysis: BUPRNN
2.58 409
Loy
Threshold
249 2.9
g £ 199
= 1.5 = Threshold
& wo B33
i e
g2 1.90 &= 109
e b
-2 .85
#,58
-3.04
.46 4,458
Convulsion Afaxisg Muscke fromar Eptleptic seleure Bhegth Comvulsion Ataxia Muscle tremer Epileptic selvure
YeDDHA Preferred Torm YeDDHA Preferred Term
Product VeDDRA Preferred A B C D Denominator Total PRR025 PRR PRR975 iCHloor Ic ICceiling
Elanco Bayer Total Elanco Bayer Total Elanco  Bayer Total Elanco  Bayer Total
Imidacloprid + Flumethrin Death 1 607 608 0 30.893 30893 3.254 3.515 6.769 59.553 77.731 137.284 175.554 0,3783 0,4107 0,4460 -1,2401 -1,1214 -1,0027
Convulsion 0 191 191 1 31.309 31.310 886 4.405 5291 61921 76841 138,762 175.554 0,1429 0,1651 (,1907 -2,5681 -2,3588 -2,149¢6
Ataxia 0 328 328 1 31.172 31173 3.216 5.807 9.023 75439 59591 135.030 175.554 0,1490 0,1662 (,1855 -2,5119 -2,3515 -2,1912
Muscle tremor 0 216 216 1 31.284 31.285 1.758 10.288 12046 61.049 70.958 132.007 175.554 0,0717 0,0820 0,0938 -3,5396 -3,3427 -3,1458
Epileptic seizure 0 15 15 1 31.485 31.486 72 124 196 62.735 81.122 143 857 175.554 0,2070 0,3500 0,5916 -2,0086 -1,2869 -0,5653
> T Dec Isions, axia and Muscl

disproportiona aNco @Fﬁ? 0, 1.e. port
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57% - other causes for death/euthanasia were confirmed / reasonably assumed
« underlying condition, neoplasm, accident, etc.

42% no specific cause to explain the death or euthanasia, thereof:
«  63% of the pets were 10 years or older

«  45% of these animals were 13 years or older

«  23% were inquiries unrelated to the death of the animal

The clinical signs reported with death are highly variable and heterogeneous. If the effect would be product
related, the signs would be expected to focus on one or very few clinical phenomena.

Various estimates exist for the US dog and cat population
«  Similar estimates exist for the annual rate of death / euthanasia (millions of animals)
«  Contributes to the potential for background noise being reported following the use of Seresto

Elanco and the diagonal bar logo are trademarks of Elanco or s affiliates
2020 Elancn
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éme to Onset (days) of eumémgéﬁ SOC ‘v’e@RA Terms Repo
(ug/L) of Imidacloprid and Flumethrin (2019-2020)
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Q . . o 0 o
&J 80 Furthermore, overdose was NOT associated with B - 012345678 9101112131415161718192021
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Number of Reports

Time to Onset (days) of Convulsions Reported in the First 21 Days in Dog
Concentration (ug/L) of Imidacloprid and Flumethrin (2019-2020)

=%:§i__=®ﬂé§
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higher reporting and remain well below the NOAEL. -
. . (48] H
50 Furthermore, overdose was NOT associated with % Sampling Day
convulsions/seizures. et imidacloprid  wedpesimidacloprid NOAEL
15 -4 — — .
Flumethrin
g (NOAEL
10
401
-
[¥5
5 § § 80
e 960
lllllllllllllll % %&f 40
0 " R x
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 %0%\\\\\\\“\\\\\\\\\\\\\\“@
0

0123456 7 8 9101112131415161718192021

Time to Onset (days)
Elanco and the diagons! bar logoe are rademarks of Elanco or ils affiiales Sampling Day
0328 Elanco
s Flumethrin . ss=@ss=Flumethrin NOAEL

ED_005739A_00104009-00034






L

:‘,’ PET POISON |

ED_005739A_00104009-00036



Review of Data Streams and Reducing Bias (>3 streams of data?)

Only one of the typical safety/toxicity data streams is showing a potential safety
signal (imperative to reduce bias in spontaneously reported AEs by separating
higher and lower quality reports)

Other data streams are silent or invalidating a safety signal
-~ No published studies or clinical trials
- No published anecdotal case reports
~ No professional society safety alerts
~ No local government or health authority raising concern over a safety signal based on specific data
~ No NGO is presenting “new” data supporting a safety signal

One of the most sensitive surveillance systems (Public Poison Control Centers) is
supporting Seresto’s Wide Margin of Safety (no validation of a safety signal)

:‘,‘ PET POISON
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Public Poison Control Centers

 Along with “direct from consumer” spontaneously reported adverse event
incident data, one of the more “sensitive” systems of surveillance

« Contacted by consumers for acute emergency treatment and/or triage advice
~ Non-life threatening adverse effects and/or management of labeled side effects of a minoror
more chronic nature are typically reported to the manufacturer or Industry poison center
« Routinely contacted by healthcare professionals managing serious or life-
threatening adverse effects secondary to any suspected toxin, or excessive
exposure to drug, chemical or other potential toxins

$$ PETPOISON|
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¢ 408cases(2013-M
- Species: 97% canine, 3% feline

arch 2§21} o ] Fﬂiéigﬁ”’ié@*ﬁ{i‘%?’""sﬁ§??E‘”i§€§?~§&;i§l@;§3§§‘§ﬁ
Clinical signs (Seresto)

- Route of exposure Vomiting 202 49 5%
Asymptomatic 15 37 3%

o 0 | o
Oral: 86% Lethargy 54 1329

&
Diarrhea 26 6 4%
4

. Anorexia S . 4
- Sejzures 4 - .,
Ataxia 14

« 3 cases, all unlikely association Panting 7

« e.g.: Dog had seizure 3-4 d after Seresto Agitated/firritable & 1.5%
application. Collar removed. 10 d later has Vocalization 5 1.2%
seizures again. Recommend neurology All other clinical signs < 1% cases
consult to look for other causes.

Conclusion: Ingestion has the highest risk of producing systemic toxicity. Even in this scenario, there were no fatalities and
clinically significant adverse effects were rarely reported. The majority of reported effects were mild and self-limiting. In
total >1/3 animals were asymptomatic.

$$ PETPOISON|
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— * 1,738 reports of convulsions v__EX. 4 CBl | collars sold in the US (2013-2020)

Q . IRR for PT convulsion| _Ex.4CBI__iin 2020 (231 reports with! Ex. 4 CBI |collars sold)
. IRR | Ex. 4 CBI | in 2020 (adjusted for animal months protected)

. IRR decreasing since launch (Weber effect)

° Only 23 reports classified possible (B) product related; there were none considered probable (A)

e Toxicological profile of IMI and FLU does not indicate potential for convuisions / epileptic seizures in the target animails

§ - Tox studies up to MTD and TAS studies up to 5x performed in Beagles, a breed with higher prevalence / sensitivily for convulsions
% . No serious neurological signs observed in overdose situation

- X, 3%, 5x VICH TAS/CAS incl. more sensitive pediatric animals (6 studies)

(L} - PV data with chewing and/or ingestion of collar

" (2020: of 277 reports of collar ingestion, 263 “minor,” 14 “moderate” and of 74 reports of other oral exposure, 68 “minor,” 6 “moderate”, no "major” or “death”)
— -~ Pet Poison Helpline (PPH) database (2013-3/2021): 3 seizures out of 408 reports, coded as unrelated

-

______ . Systemic exposure is very low and below NOAEL. Tissue levels even lower, particularly in CNS due to blood brain barrier.
= Time to onset: Higher reporting on D0-3, i.e., before APl Cmax (~D5, slow release) which is < NOAEL: no relation to APls

O

L)oo No signal in disproportionality analysis compared to ELANCO portfolio (PRR, ICH/BCPNN; PT Convuision, PT Epileptic Seizure)

Background prevalence of seizures/convulsions in dogs (~0.2-2%) provides more plausible alternative explanations

—  With; Ex. 4 CBI ‘collars sold in the US in 2020 (~2/3 dog), assuming only one epileptic episode would occur within the 8 months of duration, it wou
be expected that i _____ _Ex4CBl______ iepileptic seizures/convuisions would occur with animals wearing the collar but independent of the aaﬂia
(they would also have experienced epileplic episodes without wearing the collar)

> There is no established link between convulsions/seizures and Seresto
» There is no evidence for labelling convulsions/seizures based on the data, science, medical assessments, statistics, ...

Elanco and the diagonal bar logo are trademarks of Elanco or s affiliates
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o ~1700 reports with| Ex. 4 CBl icollars sold in the US (2013-202
O . IRR. Ex.4CBI in 2020 (167 reports with|_Ex.4CBI :coliars solc;
. IRR - Ex. 4 CBI in 2020 (adjusted for animal months protected)

il
w
&
E . 12 reports classified probable (A) or possible (B) product related out Ex. 4 CBI collars distributed, 10 of those entrapment
S
e

. Systemic exposure is very low and below NOAEL. Tissue levels even lower, particularly in CNS due {o blood brain barrier.

v

W

g . No fatalities observed in overdose situation

n — A%, 3x, Bx VICH TAS/CAS incl. more sensitive pediatric animals (6 studies)

- PV data with chewing and/or ingestion of collar

(2020: of 277 reports of collar ingestion, 263 “minor,” 14 “moderate” and of 74 reports of other oral exposure, 68 “minor,” 6 “moderate”, no “major” or “death”)

o —  No single death report in the Pet Poison Helpline (PPH) database

e

-

______ . No signal in disproportionality analysis compared to ELANCO portfolio (PRR, IC/BCPNN; PT death)

[t

8 - With deaths Ex. 4 CBl dogs
and{ Ex.4cBl_icals) would occur with animals wearing the collar but independent of the collar (they would also have died without wearing the

- (ase narratives often indicale allernative cause like underlying disease, accident, inquiry, ...

»  There is no established link between death and exposure to the aclive ingredients contained in Seresto.
»  There is no evidence for labelling death based on the data, science, medical assessments, statistics, ...
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g . Seresto’s safety profile is known and remains favorable; there is no scientific, medical or regulatory/legal reason to change the label.
e - Number of incident reports and death reports are not unique for Seresto.

g They are in line with Open FDA data for other antiparasitic actives.

E - >92% of all incident reports involved non-serious effects such as dermatologic application site disorders.

*E This is consistent with product support inquiries including responses to labeled side effects.

" -~ Incident Reporting Rate for death, convulsions, and epileptic seizure < 1/10,000 and decreasing

$ - No signal in disproportionality analysis for death, convulsion, epileptic seizure compared to Elanco portfolio

- j :

T — 12 death reports classified probable / possible product related out of EX. 4 CBI collars disti.wuted (10 reports of entrapment)
- Toxicological profile of the actives does not indicate potential for convulsions / epileptic seizures or death in the target animals
E - No serious neurological signs or fatalities observed in overdose/ingestion scenario

e - Systemic exposure with this topical slow-release product is very low and below lowest toxic levels.

...... Tissue levels are even lower, particularly in CNS due to blood brain barrier.

Time {o onset of neurological signs is inconsistent with peak plasma levels.
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Background prevalence of death, seizures/convulsions provides more plausible alternative explanations

e Repeated proactive data and medical expert assessments ~ internally, by independent third parties such as SCI/PPH, and by
regulators around the world - support positive Benefit/Risk profile.
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